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ABSTRACT
Biomass producticn 1s limitad by the availabilicty of nutrients. Because the
nutrient cank 2f an eccsyscam is fixed, the rate at whizh nucriencs are raleased
£rom dead plant bicmass is a major determinant of forest productivicy.  The
effects of recurrent low-intansity prescribed fire upen the rate of decay of
large fuels are not well underscood. The gpassage of Hurricane Hugo over the
francis Marion Nazional Forest in September, 1989 superimpcsed an abundanc supply

of large-diamecter fuels cn a long-term winter burning study. We tock advantage
of this opperrunity to explore cthe relaticnship between various dormant-seascn
furning interva.s and macrofungi in this matura loblolly pine (Pinusg taeda)/pond

pine (B, gerotinal) stand in coastal South Carolina.

Fruiting bedies (FB) were sampled on three 2-acre plets, one that has been burned
annually., cne burned ctriennially, and one unburnsd since the criginal szudy was
installed in 1358. Collections during March, 1991 showed a biomass raige from
94 grams on the annual to 981 grams on the triennial plor. Under the influence
of the humid, hot summer, July FB bicmass ranged from a low of 989 g on the
unburned ploc to 11,655 g on the annual plot. Except for one rare ({(in cur
collections) species found only on the unburned ploct, over 90% of the FB weight

cile

of a species occurred on the burned plocts. The most common species were

Hirschioporus abietinus, H. pargamsaus, and Pglvoorus guttulas. Coriolus
Hirsutus was th& only tungi ccmmon on the burned, not ccllected of the unourned

plots.

High cellulase activity is thought to be a prerequisite for nutrient cycling, and
FPO activicy has been associaced with the abilicy of certain fungi to degrade
ligne-cellulose complexes. Laboratory procedurss to estimaras these acrivicies,
including problems encounterad are described. Prezliminary resulcs indicace high
levels of cellulase acrtivicy on the burned plous in compariscn to the unkburned
concrols which suggest close interval prescriked fires may increase rather than
inhibit decomposition of large-diameter, scund woced an the fcorest floor.

'Research supportced by USDA Forest Service Cooperative 2gresment No. 29,624.
‘Department of Biclogy, North Carolina Central University, Durham. NC 27707

USDA Foresst Service, southeastern Forest Exper:iment Station, Rouze 1, Box 1823,
Cry Branch, GA ~31020
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INTRODUCTION
Biomass prcduction is limiced by che availabilizy
rhe nurrient bank of an ecosystem is fixed, the rats ar which nautrisn

raleased from dead plant biomass is a maicr decerminant of forest p

The affscns ~f recurrent low-intensisy grescribsd firs upcen the racs of decay of
large fuels ares not well understocd The passage of Hurricane Huge cover ths

Francis Marion National Forest in Septemper, 1383 surerimposed an abundant supply

We tcok advancage
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large-diameter fuels on a long-term winter
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£ this oppeortunizy to explcere the relationship between various dcrmanc-season

purning intsrvals and macrofungi in this mature lcblolly pine (Pinus taeda)/ pond

9]
or

pine (P, serotina) stand in c¢zastal Scuth Carclina.

MATERIALS AND METHODS
Collection of Fruiting Bodies
Three of the 2-acre treatment rlozs iCke, 1z and 3b) were selected for
cclilecticns. Cne plot (3b) was burned criennially , cne (lc¢) has received annual
kPurns since 1964, and one (Ckc) was unburned since the original study was
iniciated in 1958 except for a low-intensity growing-seascn wildfire that burned
rart of the plot during the summer of 1988 befcrs geoing cut. Each plot was

systematcically traversed while removing samples of each fruicing body type (FBT!

from the residual weed.  An estimate of the samples’ prororticn of the FBT total

volume on a piece of wood was made for each fruiting bedy type within the
£

sampling cohcrt. This estimated value was used in the £inal determination of B

biomass ( Collecred biomass (g] X Volume propcrtion = Computad biomass). These

daca are given in Table 1.
Isolation and Maintenance of Stock Cultures

Stock culrures were established from collectesd fruizing bodies before th
samples were oven-dried and weighed . Once a sui;able isclate was established
the fungus was maintained in culture tubes on malt extract agar (MEA) which

contained 25g of malt extract and 15g of agar per liter of distilled water.
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were used to make the following derterminacicns.

Growth of Liggid Cultures and chelial Maceraticn

The peripheral regicn of culrures maintained fzr 6-10 days on MEA medium
werz remcved from Petri dishes and placed intz sterile sztainless stszel blendsr

zups containing 25 ml of liquid malit extract (ME; medium ‘Fig. 1) . Myzzlia wars

several 250 ml Erlenmeyer flasks that ccntained 25 ml cf ME Flasks were placsd
onts a rotary shaker at room temperaturs and agitacted ac 120 rpm. Afrer 3-11

colleczed Ly passing through filzer

[7]

davs of incubation, culcure filrtrate (CF) wa

paper within a vacuum funnel. To determine dry weight, mycelial pellsts wers

ry
[

placed into aluminum weighing dishes and cven-dried to constanc weigho., CJulcu
filtrates were saved and used for prctein, polyphensl oxidase and cellulase

acrivity determinations.
Protein Determination
The protein concentration £3r each CF flask was decermined by using che

Bio-Rad protein assay (Bradfcrd., 1576).

Polyphencl Oxidase Activity

]

Culture filtrate (0.2 ml) was added to 10 ml tubke:
Mm 2,6-dimechoxy phenol (DMOP) in 0.0%M citracs/phosghates bufizsr at Ph 4.0 or
§.0. The contents of the reacrion tubes wers read wichin the spectrcphotometer

at 460 nm. Each reaction tube was read upon mixing and at 10 wmin intervals up

to €0 minutes. As cencrols, CF porticns were boiled for 30 minucss prizr oo
mixing with DMOP.
Callulare Activity

Cellulase activity was determined by measuring the racs at which glucose

accumulates when carboxymechyl csllulose (CMC) is incukatsd wichin CF. CMC (200
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mg) was placed into S ml of CF and incubated for
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derermined bty using the Somegyl (1951 test for sugjar,

RESULTS

Collection of Fruiting Bodies

Collecticn during March, 1991 showed a bicmass range from 94 grams cn the

annual

(1c)

£ 931 grams on the triennial

{3b) plot (Table 1.}.

Since thera was

iess than a montil fazween the winter burn of 172 and «he Ma colleczizn, these
data will be excluded from furcner dis-ussizn We, hcwever, think it is
imperca to peint out that §. commune, €. hirsucus and H. abiscinus are the cnly
idencifiakble FB c2liected wirthin burned (12 and 3b) plots.
Table 1 Frulzing bcedies colleczed during March, 1991
Plecr Sampi2 (FBT) Volume Colilectoed Compuced Plot
Biomass Propertion Biomass (Toral)
1 c C. hi=sutus 0.30 13.0 43.0

Unidencifisd #9 0.20 10.1 51.0

H. ebiet:inus 1.00 0.1 0.1 $4.1
Cx cC L. berulina 0.01 0.6 50.0

C. versicolcr 0.05 1.4 23.0

Unidencified #10 0.01 1.8 180.90

S. commune 1.00 0.5 0.5

Fcmes 1.00 0.8 0.8

C. versicolor 0.01 1.3 130.0

Unidencified #7 0.10 0.3 8.9

H. abietinus 0.02 1.2 £5.0

L. berulina 0.10 7.3 78.0

C. versiccler 0.20 17.9 90.0 640.3
3 b S. commune C.01 0.1 10.0

C. hirsutus 0.10 4.5 45,0

H. abietinus 0.01 0.2 20.0

Unidencified #4 0.03 5.5 133.0

C. hirsutrus 0.04 24.1 603.0

Unidencified #8 1.00 11.5 1.6

C. hirsurtus 0.10 10.8 108.0 981.0
Computed Biomass = Collected Bicmass/Volume Proporcion
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Tatbl2 2. Fruiting bcdies collected during July, 199%1.
Fungi
Plot Cke ‘ L
Gut Alke Pargz Abie Gilv Com Cinn Hirs Scri Arzu  Nid Tdsoi
A 4 13 28 410 2 2
= 48 3 54 4
z 3 19
D 280
z 100
F 18
Tcral 52 13 22 822 2 2
Plot 3b
A 221 254 49 36 550 300 28
B 36 740 380 4 310
- 1880 120
O 795
Z 3470
Toral 6402 264 789 536 S50 304 338
Plot lc
LY 165 1320 2400 2 5890 53 1 500
3 18 2 4500 70 1 3
z 142 140 6 4
2 920 18
X 380
B 240
3 40
fcral 128 1322 8690 2 630 78 1 507
Sut = Poliyporus guttulas Alke = Pclypcrus albeilus
Parg = Hirschiopcrus pargamenus Abie = Hirschioporus akierinus
Gilv = Polyporus gilvus Com = Schizophyllum commune
Cinn = Pycneoporus cinnabarinus Hirs = Corioslus hirsutus
Stri = Gleophyllum striacum Arcu = Polypcorus arcularius
Nid = Not identified Tdti = Toc detarisrazad to ID
Growt n Ana
Stock cultures of H. abietinus, C. hirsutus, Dichomitus sgualens and <
versicolor were grown in liquid malt extract (ME) medium. These cultursas
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harvesced wicthin 4-6§ days and cheir exTracis examined
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cellulase and pclyphenol oxidase (PPQ) activities (Table 31 ).

Takle 3. Values for procein, PPO acrtivity and cellulase acrivity.

Fungus Brotein PPC* Czlliulase’
{mg ml" Units Unics

L. sgualens 0.0082 171 28

H. abietinus 0.0139 1245 20

C. hirsucus /4 4/ 0.0070 71¢ 0

C. hirsutus (6 dJ 0.0043 3424°

C. hirsuzus (11 d) 02.0072 1775¢

C. versiceoler 0.0043 23064&°

The values are the means when n=3 cr 4¢.
y Unit = change of .001 QD ¢

*1 Unit =1 mcl gluccse 2 h' mg

c pH = 6.00

-

PPO activities ranged frcm 71 uﬁi:s fcr C. hirsutus afrer 4 days in
culture to 2906 units for C versicolor. Intermediate values of 171 and
1245 units were reccrded for D. squalens and H. abietinus respectively.
A cime-ccurse study of C. hirsutus indicaced chat the PPO activizy reached
a peak (3424 units) at 6 days. Cellulase activity was cbserved in

culture filcrates (CF) cof both D. squalens and H. abietinus during che
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early days (4 days) of incubation. There was no indica

acrivity within CF of C. hirsutus during the same period of incukation.
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DISCUSSION

~hers is a relacionship between burning and fruizing ricmass.
example, the occurrences of 989, 8,647 and 11,653g of fruiting picmass in

ne Ckz pler, 3b plot and 1z plot, respectively, indicate that ©

low-intensity prescrikbed fire influences macrcfungal bicmass crecduczion
The cosmparatively low fruicing bicmass £or all plcots during the March

~n is not surprising since seasonal variaticns have been
previcusly repcrted (C'Hallsran et al., 1287). Unlike the July
~=llecricn, there was mcre fruiting bicmass on 3b than on lc. We believe
~rat this relatively low biomass production on 1¢ is because of the short
rime periocd (1 meoncth) between burning and FB collecticon.

Coriclus hirsutus was the only FBT that was not recorded during the

July collection c¢n the unburned glct. Polyporus gucttulas and
Hirschioporus vpargamenus oczurred on all plots, but produced more
bicmass on burned than on unkurned plces. The bicmass data for these
macrofungi suggest that burning enhances theilr occurrencs. It has been

repcrzed that occurrence of kbeth C. hirsutus and H. pargamenus were
significancly influenced by silvicultural treacments ( Mayfield et al.,
1930 . There are indizations that the cccurrence of H. ablecinus is
influenced by burning. Even though fruiting biomass was relatively high
on che check plot, almost all the FB were on trees burned by a wildfire

Fu=ure collections will include several unburned plots, as welli as other
rriennially and annually burned plots, some with 2 lcngleaf pire (B,
paluscris) ©verstory.

The relatively high cellulase activities for both H. abie:inus and .
sgualens are of interest since their occurrsnce seems t2 fe infliuencsd by
burning. D. squalens was not discussed in the ccllection data since it
was collected in July, 19%2. This collection was not useful due to heavy
insect damage that made idencificarion 1impossible. Boch macrofuns:
occurred on large-diameter pine boles in burned plocs.

It is possible that cellulase assay of C. hirsutus will produce
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different valiues when conducted after § days. Fasure enzyme analyses
will include boch culture and assay modificacions.

The experimencal design is based upcn che raticrale chac sellulase
activicy is relaced to decay activity or saprophytic effiziency !Ahmad and
Baker, 1587). High cellulslytic activicy is considered a raguisice for
nucrient recycling. Although not clearly undersctscd, PPC aczivicy has '
been agscciated with certain fungi‘'s abilizy =5 degrade lignc-celiulcrse

- complexes (Coll et al., 1993). <The efficiency 32 nucrienc re:?cling by
these fungi will ccnsisc of enzyme activicy, fruiting body biomass and
frequency of ccourrence within che plsc.

The authors wish to ackncwledge the excellent technical assistance
¢f Linda Totcen. This research is supported by USDA Fforest Service

soperative Research Agreement No. 29-824.
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Inoculate mycelial macerate
into 250 ml Erlenmeyer flask

containing 25 ml ME liguid medium.

———

Incubate 3-12 days on
orbital shaker at 120 rpm
at room temperature.

e

Harvest mycel
with vacuum filtration.

ial pellets

|

Centrifuge

l

Mycelial pellets for dry
weight determinations.

1

Supernatant

r_______J

Extraceﬂul‘ar
protein (Bioc-Rad)

Biochemical Assays

Cellulase Polyphenol oxidase
activity activity

Pigure 1. Flow chart of experimental design for determining
saprophytic efficiency of certain fungi.
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